Introduction
The HIV-1 epidemic in Western Africa has been less severe than the epidemic in Eastern and Southern Africa. General population prevalences rarely exceed 10%, and are well below 5% in many countries. 1 In Senegal sentinel surveillance data among pregnant women suggest a stable HIV-1 prevalence below 1%, 2 whereas the HIV-1 prevalence among pregnant women attending antenatal clinics have increased moderately in neighbouring The Gambia (from 0.7 to 1.0% between 1994 and 2000) 3 and steeply in Guinea-Bissau (from 0.0% in 1987 to 4.6% in 2001). 4 The prevalence of HIV-2 appears to be declining in the sub-region. 5 In a community-based study in Bissau a significant decline in prevalence and incidence was observed between 1987 and 1996. 6 Among pregnant women attending antenatal clinics in Bissau also a significant decline was found, from 8.3% in 1987 to 3.3% in 2001. 4 Gambian sentinel data among pregnant women showed a non-significant MRC Laboratories, PO Box 273, Banjul, The Gambia.
decline of HIV-2 from 1.0% in 1993-95 to 0.8% in 2000-01. 3 In Dakar, Senegal, HIV-2 prevalence among pregnant women was stable below 1.0% between 1989 and 1996. 2 Measuring HIV prevalence among patients attending sexually transmitted disease (STD) clinics can be used as an additional surveillance method, and in countries with low or concentrated HIV-1 epidemics (defined as HIV-1 prevalence consistently ,1% in pregnant women in urban areas), this may be a more sensitive method of detecting trends than sentinel surveillance among pregnant women. 7 We examined HIV prevalence trends among patients attending the Medical Research Council (MRC) clinical facilities in Fajara, The Gambia, in order to establish whether in this clinical research population HIV-1 is increasing and HIV-2 decreasing. The MRC Laboratories in The Gambia has conducted clinical research on HIV since 1987, 8 and large
numbers of patients have been tested since then. The testing policies and guidelines at MRC have changed over the years, and research projects have focused on various groups. Also, health-seeking behaviour of patients may have changed over the years. These factors may have lead to changes in the patient mix attending our clinics. We handled this potential bias in two ways. First, we examined trends of HIV-1 and HIV-2 prevalence stratified by the reason for HIV testing. Second, we examined the CD4 count in newly diagnosed HIV patients. If changes in testing policy or health-seeking behaviour have lead to earlier HIV diagnosis, the median CD4 count of patients will have increased over the years. 9, 10 If the CD4 count remained the same throughout the period, it can be assumed that a rise or decline in HIV-1 or HIV-2 prevalence is less likely to be due to changes in health seeking behaviour or patient mix and may reflect true changes in HIV prevalence in the community.
Methods

Setting
The first HIV infection in The Gambia was detected in 1986. Routine testing by enzyme-linked immunosorbent assay (ELISA) was in place from 1988 at the MRC Laboratories in Fajara, near the capital Banjul. The MRC opened a genitourinary medicine (GUM) clinic, which later on became the national referral centre for HIV care. 
CD4 measurement
Lymphocyte subset measurements by flow cytometry on site were started routinely in November 1988. The CD4 percentage was estimated by FACScan (Becton Dickinson, Oxford, UK) until August 1997 and since then by FACS Calibur (Becton Dickinson). CD4 percentage measurements were performed as soon as possible after HIV diagnosis. The CD4 count was calculated from the white blood cell count and the lymphocyte percentage. The CD4 count was only included in the analysis if it was done within 6 months of the first positive HIV test.
Statistical analysis
Proportions were compared using the c 2 -test and trends in proportions by the c 2 -test for trend. Distributions of continuous variables (age and CD4 count) were compared between groups using the ranksum test. The 16 years of the study period were divided in one 4 year (1988-91) and four 3 year periods for analysis and presentation. Age was grouped in five age groups (15-24, 25-34, 35-44, 45-54, and 55 years or older). As CD4 counts were right skewed, they were log-transformed, after which they were approximately normal. Only patients with a certain HIV diagnosis were included in the analysis. Patients who had both HIV-1 and HIV-2 infection were included in analyses of both HIV types. Logistic regression was used to examine whether period was independently associated with HIV-1 or HIV-2 infection. Multiple linear regression was used to examine whether the CD4 count of newly diagnosed HIV patients changed significantly over the periods, after adjustment for age and sex.
Ethics
All patients were counselled and provided informed consent for HIV testing. This study was approved by the Gambia Government/MRC Ethics Committee.
Results
Patient characteristics
Between January 1, 1988 and December 31, 2003, 24 178 patients at the MRC clinics or ward had a valid HIV test result. Eight hundred and fifteen patients (3.4%) were younger than 15 years at the time of testing. These were excluded, as the risk factors for HIV infections are very different for children. Thus, the analyses below are based on the 23 363 adult patients. Fifty-eight percentage of patients (13 367 of 23 089) were female; the median age was 32 years [interquartile range (IQR) 26-41] for men and 27 (IQR 22-34) for women (ranksum test, P , 0.0001). The number of newly tested patients increased over the years from 267 in 1988 to 1747 in 2003. The reason for testing is not available in electronic files for most patients tested before 1993, but from January 1993 onwards a reason for testing was available for most patients: 6858 (37.4%) were tested because they had an STI, 644 (3.5%) because they were involved in commercial sex work, 3420 (18.7%) as they had clinical signs or symptoms suggestive of HIV disease, and 6870 (37.5%) for other reasons (e.g. screening prior to blood donation, being a sexual contact of an HIV or STI patient). The reason was not recorded for 523 (2.9%) of the patients.
Changes in patient population over time
Over the study period the proportion of females among the patients increased from 48% in the period 1988-91 to 67% in 2001-03 (c 2 -test for trend: P , 0.0001). The median age increased slightly over time in men (1 month per calendar year; P 5 0.04) and decreased slightly among women (1.5 month per calendar year; P , 0.001). The proportion of patients who were tested because they were CSWs declined over the years; the proportion of patients in the other three categories fluctuated ( Table 1) .
Trends of HIV-1 prevalence over time
The prevalence of HIV-1 increased from 4.2% in 1988-91 to 17.5% in 2001-03 (c 2 -test for trend; P , 0.0001; Table 1 and Figure 1 ). In bi-variate analyses HIV-1 infection was significantly associated with male sex (c 2 -test, P 5 0.003), higher age (ranksum test, P , 0.0001), later calendar year (P , 0.0001), and reason for testing other than STI (P , 0.001). The increase of HIV-1 prevalence occurred in all four test categories of reasons for testing (test of trend, P , 0.01; Table 2 ). In a logistic regression model adjusting for sex, age, and reason for testing, the period was significantly associated with HIV-1 (P , 0.0001), with the odds ratio (OR) being 1.4 [95% confidence interval (95% CI) 1.1-1.6] for 1995-97, 1.8 (95% CI 1.6-2.2) for 1998-2000, and 1.9 (95% CI 1.6-2.2) for 2001-03, when compared with the prevalence in 1992-94. This model omitted the period 1988-91 as no reason for testing was available for that period.
Trends of HIV-2 prevalence over time
In contrast, the prevalence of HIV-2 decreased from 7.0% in 1988-91 to 4.0% in 2001-03 (c 2 -test for trend; P , 0.0001; Table 1 and Figure 1 ). The decrease occurred in the test categories STI (c 2 -test for trend, P 5 0.017), CSW (P , 0.0001), and 'other reasons' (P , 0.0001), but not in those tested for clinical reasons (P 5 0.64; Table 2 ). In bi-variate analyses HIV-2 infection was associated with female sex (c 2 -test, P 5 0.04), higher age (ranksum test, P , 0.0001), earlier calendar year (P , 0.0001), and reason for testing other than STI (P , 0.0001). In a logistic regression model adjusting for sex, age, and reason for testing, there was a significant decrease of HIV-2 infection with time (P , 0.0001), the OR being 0.90 (95% CI 0.7-1.1) for 1995-97, 0.70 (95% CI 0.58-0.86) for 1998-2000, and 0.43 (95% CI 0.35-0.53) for 2001-03, when compared with the prevalence in 1992-94. In separate models for each of the reasons for testing, the same trend was found.
Prevalence of HIV-1 and HIV-2 dual infection over time
The prevalence of dual infection varied between 0.8% (in 1988-91) and 1.2% (1998) (1999) (2000) . There was no trend in rise 
CD4 count at time of diagnosis
Valid CD4 counts within 6 months of HIV diagnosis were available for 64.9% of the HIV infected patients (2507 of 3860).
Patients without a CD4 count at the time of HIV diagnosis were younger (32 vs 33 years, ranksum test, P 5 0.013), were more likely to be HIV-2 than HIV-1 infected (38% vs 33%, c 2 -test, P 5 0.007), and were more often tested because they were CSWs or for clinical reasons than because they had an STI or for 'other reasons' (c 2 -test, P , 0.001); there was no difference according to gender (c ; ranksum test, P , 0.0001), and CD4 count decreased with age (linear regression, P , 0.001). The CD4 count was higher in people tested because they had an STI or were CSWs (410 and 508 cells/mm 3 , respectively), but was lower in those tested because of clinical or 'other' reasons (151 and 215 cells/mm 3 , respectively). Among patients who were tested because of clinical suspicion of HIV disease, 59% had a CD4 count ,200 cells/mm 3 and, thus, would have qualified for antiretroviral treatment (ART) (the proportion was similar for HIV-1 and HIV-2 infected patients; P 5 0.87). For patients in the other test categories the proportions were 19% (STI), 16% (CSW), and 48% (other reasons).
There was no marked trend over time in the CD4 count among newly diagnosed HIV-1 or HIV-2 patients (Figure 2 and Table 3 ). In a multiple linear regression analysis adjusting for age and sex, the time period was not a significant predictor of baseline log CD4 count in HIV-1 in the testing categories STI and clinical reason (likelihood ratio tests, P 5 0.19 and 0.68, respectively). In the category 'other reasons' CD4 count was slightly higher in later periods (likelihood ratio test, P 5 0.02), but there were not enough patients in the category CSW to test the effect of period. Among HIV-2 infected patients period was not significantly associated with CD4 count among those tested for STI or clinical reasons (LRT, P 5 0.23 and 0.24), but among those tested for other reasons the CD4 count was higher in later periods (LRT, P 5 0.003); again there were not enough patients in the category CSW to test this effect.
Discussion
In this patient population of an STD research clinic, the HIV-1 prevalence rose from 4.2% in 1988-91 to 17.5% in 2001-03. This rise is not due to HIV-1 infected persons being tested at an earlier stage in their disease, as the CD4 count among newly diagnosed HIV-1 patients did not increase in this period. The rise of the prevalence was observed in each of four test categories, so changes in patient mix are not responsible for this. Thus a real increase of HIV-1 in The Gambia is likely, which is supported by sentinel surveillance data among pregnant women in The Gambia. 3 The prevalence of HIV-2 declined from 7.0 to 4.0%, while the CD4 count of the newly diagnosed HIV-2 patients remained the same. This suggests that the HIV-2 prevalence in the population has declined, which is also supported by sentinel data among pregnant women. 3 The CD4 count at the time of HIV diagnosis was ,200 cells/ mm 3 in 45% of patients with HIV infection of whom a baseline CD4 count was available. All these patients would be eligible for ART according to the WHO guidelines. 15 It appears that HIV patients in The Gambia present at clinics in a late stage of disease. This phenomenon may in fact be stronger than our overall data suggest, as in a research setting more patients are likely to be tested than in routine clinics. Among patients who were tested because of clinical suspicion of HIV disease, the median CD4 count was 151 cells/mm 3 and 59% of these patients would have qualified for immediate ART; there was no change over the years in this proportion. These data indicate the potential workload for the health services when ART is introduced in The Gambia. The overall proportion of people infected with both HIV-1 and HIV-2 (1.0%) did not change over the years. It is remarkable that the proportion of dually infected patients was lower than that of HIV-2 singly infected patients. This is in sharp contrast to earlier findings among various adult patient groups in Abidjan, Cote d'Ivoire, where the prevalence of dual infection was nearly always markedly higher than that of single HIV-2 infection. 16 This study was based in a research clinic in the urban area of The Gambia, and the patients form a selected group of the total population. Over the years the HIV testing policies and the patient mix of the clinics have changed (more women, more people with STIs, less CSWs), as the MRC became established as the national referral centre for HIV care. These potential biases have been addressed in two ways: (i) by analysing prevalence trends within test indication categories and (ii) by showing that the median CD4 count of newly diagnosed HIV patients did not change over time. Analysed thus, the patients at the MRC clinics form a useful sentinel population, whose trends reflect trends in the general population. The prevalence of HIV-1 among pregnant women in The Gambia also increased (from 0.7 to 1.0% between 1994 and 2000) and the prevalence of HIV-2 decreased (from 1.0 to 0.8%). 3 The explanation for the divergent trends may be sought in the lower sexual transmission rate of HIV-2, which is estimated to be onethird that of HIV-1. 17 Nevertheless, this trend raises the question about the events that created the initial epidemic in West Africa, and what has changed that the epidemic is no longer sustained. This question is not resolved. 18, 19 CD4 counts were not available for one-third of HIV infected patients, but it is not evident in which direction this bias might have worked. Even if one would assume that all of those had CD4 counts .200 cells/mm 3 , still 31% of HIV-1 and 25% of HIV-2 infected patients would have qualified for ART.
Conclusions
HIV-1 has risen strongly among patients of the MRC clinics in The Gambia between 1988 and 2003. This suggests a rise in the Conversely, HIV-2 has declined in the same period among MRC patients, suggesting a decline in population prevalence. In The Gambia, patients with HIV tend to report to a clinic at a late stage of disease.
